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The present invention is presented in The Japan Society of Applied Physics, 
The 63rd Autumn Meeting, 2002. The translation of the abstract published on 
September 24, 2002 is as follows. 



Thin Film SOI-MOSFET with Body Contact Structure 
using Elevated Field Insulator 

S. Yamagami, R. Koh, H. Wakabayashi, J.-W. Lee, Y. Saito, 
A. Ogura, M. Narihiro, K. Aral, H. Takemura, 
T. Yamaraoto, Y. Ochiai, and T. Mogami 

i , Tni-T-orln^t-ion With the progress of miniaturization of 
semiconductor devices , an SOI layer of an SOI-MOSFET is becoming 
thinner and thinner. Reducing the thickness of the SOI layer 
is effective not only in making a high-efficiency full- 
depletion SOI MOSFET but also in reducing junction capacitance 
between a source/ drain region and a body region in a 
partial-depletion (PD) SOI MOSFET. There is a problem of 
floating body effects in the PD SOI MOSFET. A body contact 
structure is effective in suppressing the floating body effects . 
However, no body contact structure has been reported so far 
which is applicable to a thin SOI layer. We developed a body 
contact structure applicable to a thin SOI layer by using a 
device isolating structure elevated over the thin SOI film (Fig. 
1). The body contact structure is also applicable to a bulk 
substrate . 

?, Methods First, channel ion is implanted in the SOI 

layer of 30 nm thick, and a gate oxide/nitride film is formed. 
Next , a first gate polysilicon film and a nitride film as a mask 
in a CMP process are formed. Then, the nitride film and the 
first gate polysilicon film in a device isolating region are 
removed by a dry etching . The SOI layer therein is not removed, 
which is to be a path contacting a body region. Impurity is 



heavily introduced into this SOI layer in order to evacuate lots 
of carriers in the body region. After that, a device isolating 
oxide film is formed, a CMP is carried out by using the nitride 
film as a mask, and then the nitride film is removed. In this 
way, the device isolating structure is attained, in which a 
field insulating film is elevated over the SOI layer. After 
forming a second gate polysilicon film, the transistor device 
is formed by a normal MOS process . 

3. Results Figs 2 and 3 show I D -V D characteristics of 

an SOI-pMOSFET with the body contact structure using the 
elevated field insulator and a normal SOI-pMOSFET , respectively 
(Lg = 80 nm) . In the case of the normal SOI pMOSFET without 
a body contact structure, a kink appears due to the floating 
body effects. On the other hand, no kink appears in the case 
of the SOI-pMOSFET with the body contact structure using the 
elevated field insulator. Therefore, the present body contact 
structure is effective in suppressing the floating body effects , 
even in the case of such a thin SOI film of 30 nm. 
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